The obligatory aerobic yeast Rhodotorula gracilis (Rhodosporidium toruloides, A.T.C.C. 26194, C.B.S. 6681) has been shown to accumulate polyols by the monosaccharidetransport system. The polyols taken up are not catabolized (Kloppel & Hofer, 1974a). However, two pentitols, ribitol and L-arabinitol, induce a catabolic pathway that enables the yeast to consume specifically pentitols (even those that themselves do not induce). Similar to, for example, the lac operon in Escherichiu coli, both a carrier system and an enzyme system are synthesized during the ribitol induction in R. gracilis. The (1967). Curve 1, control (preincubation in buffer only); curve 2, preincubation in buffer+glucose ( 4 0 r n~, to ensure the presence of glucose throughout the preincubation); curve 3, preincubation in culture medium without Mg2+ (pH4.5)+ glucose; curve 4, preincubation in buffer+Mg2+ and glucose; curve 5, as for curve 4 except for 5 mhi-ribitol present during the preincubation period (to show the membrane effect of glucose lasting only as long as glucose is present); curve 6, control of the full induction by Sm~-ribitol during the preincubation period in buffer without glucose.
. Induction of the catabolic pathway for pentitols in R. gracilis
The yeast was cultivated as described by Hofer & Dahle (1972) . A 5 % (wet wt./vol) cell suspension in 0.1 M-potassium phosphate buffer, pH4.5, was preincubated for 2 h in the presence of various substances (see below), then centrifuged, washed, resuspended in water and aerated for 2 h. The aerated cell suspension was again washed by centrifugation and finally resuspended in 0.1 M-potassium phosphate buffer. The induction was then started at zero time by the addition of 5m~-rbbitol. The rate of ribitol consumption is taken as the measure of the extent of induction. Ribitol was determined by the method of Lewis & Smith (1967) . Curve 1, control (preincubation in buffer only); curve 2, preincubation in buffer+glucose ( 4 0 r n~, to ensure the presence of glucose throughout the preincubation); curve 3, preincubation in culture medium without Mg2+ (pH4.5)+ glucose; curve 4, preincubation in buffer+Mg2+ and glucose; curve 5, as for curve 4 except for 5 mhi-ribitol present during the preincubation period (to show the membrane effect of glucose lasting only as long as glucose is present); curve 6, control of the full induction by Sm~-ribitol during the preincubation period in buffer without glucose.
induction of both systems is subjected to the catabolic repression by glucose (Kloppel & Hofer, 19746) . A peculiar feature of the repression of pentitol induction by glucose is its persistence even after glucose disappearance from the medium. Since the systems can be induced in glucose-grown cells, but not after subsequent glucose catabolism, therefore there must be a substance in the culture medium that suspends the effect of glucose. Indeed, if a stationary-phase yeast suspension is incubated with glucose in the culture medium, the cells are inducible after disappearance of the glucose. By eliminating the individual components of the culture medium (for its composition see Hofer & Dahle, 1972) it can be shown that it is the Mg2+ that counteracts the effects of glucose. Fig. 1 demonstrates that omission of Mg2+ from the culture medium leads to the known persistence of the repression, whereas the addition to the yeast suspension of Mgz+ alone allows a full induction of the catabolic pathway after disappearance of the glucose.
Analyses of hot-water extracts of R.gracilis cells show a decrease in the cellular content of soluble magnesium in the presence of glucose (from 10.2 to 7.3m~-Mg'+). However, a simple decrease in intracellular Mg2+ concentration cannot account for the inability of the cells to induce, since 1 mM-EDTA effects a similar decrease in intracellular Mgz+ concentration without having a measurable effect on the process of induction. Further, if the preincubation with glucose takes place in the absence of MgZ+, subsequent incubation with ribitol and Mgz+ does not reverse the persistent repression by glucose. There is an indirect indication suggesting that Mgz+ may not be extruded from the cells but is likely to be bound to the cell material during glucose catabolism. The catabolic repression cannot be avoided by addition of cyclic AMP ( 5 m~) to the yeast suspension.
There are two modes of glucose action in the repression of protein induction by pentitols. (1) The catabolic effect, which persists even after glucose disappearance from the suspension. It is combined with the decrease of the soluble magnesium and can be counteracted by externally added Mgz+. (2) The membrane effect, which is effective only as long as glucose is present in the medium, as indicated by the comparison of curves 5 and 6 in Fig. 1 . It consists in the inhibition of the inductor entry at the membrane carrier level, as has already been described for the D-xylose catabolizing system in R. gracilis (Hofer & Dahle, 1972) . D-Galactosamine decreases the hepatic contents of UTP and of UDP-glucose to less than 10% of normal. Administration of uridine, however, leads to a rapid increase of the UTP and the UDP-glucose contents. This has been shown in vim (Decker & Keppler, 1972) , in the isolated perfused rat liver (Keppler et al., 1969) and in hepatoma cells (Keppler & Smith, 1974) . To facilitate quantitative studies on metabolic pathways involving uracil nucleotides it was decided to work with isolated rat liver cells. The following experiments were performed to compare the response of these hepatocytes with that of the intact organ.
